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[0 0 0 1] 
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»iSM?StfS[«r3E«tt, *fcte«fl!Ilctf fcov^ftfll (i ow^M) t 9 0 ~ 1 4 
0 [MHz] , 13 0-180 [MHz] *%>i««i)W{Ctfe>o V^tfJI 

(h i g h^ffi) t'l 10—160 [MH z ] , 150 — 200 [MHz] £te 
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\xe>-Dg<b&w*&vte^nmmm*i : mmzi io-ho cmhz] , 

150—180 [MHz] JCPg^tlTfcy, 140 — 150 [MHz] (DMWLWL 

mm\z-D^x\t. *(DftnizffiLx^-fti<Dm&fflwnnm®vco 1, vco 
^&rt*«flE««r»«»T»«, #«ff«n»fiia»vcoi, vco2#ffiM<z> 
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*ffi»Pf)5&5En& v c o msffiMiestgij^ v c ocom^&m^ L/^;i/tcfj 

mirz y * «^iiiS5LMTh> ^IU^. *#^^e>fiJt««ffi«a»^S«i 
a -ewu iWtir*ffiK:iSBT«jE0fir»Sia»vc o©miJ 

[0 0 2 2] 

#§^[I!5&VCO l~VCOnt Xtt£E1HIV?fiStiaftV C O 1 ~VCO ntf) 1 o 
*#*RA^e>«*«JBE1Wfflr%ffi*l bt'H «J±0J^H§SEI5&VCO l~VCOn 

y ^ v*ia8iLMT©tfi^7U/<;i/tt— jet**. £©<fc^j&#j«fc-rsr fcicj: 

[0 0 2 3] 

lctt, »«M«»^k«0*ft«2o©«JEE«W»«eiaaiVCO 1, VC02 
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[0 0 2 4] 

SJEffl«r$8jgisg&vco 1 ii, PMosh7>^^Pi i, Pi2t, nm 

OS h7>^^Nl 1~N 14t, -Y y##*L 1 1, L 1 2 nT^§*# 

>ft-Kcn, ci2L £^lt^&„ rasitc, mffiiwfir»ajia»vco2 

ti, PMOSb7>^*P21, P 2 2 NMOSh5>^^N2 1~N 

2 4t, >f>^^L21, L2 2t, ^i^>f FC 2 1, C 2 2 
5:tUT^5. U ^ v ^HfJ&LMTkj:, NMOS h5>^*N3 1~N 

3 4il, Mffi&tflR outl, Rout2t fenUM I U, ^tlt^S. 
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-f y&, h^v^^pi 2©y- ht, y # v ^ l 1 1 ©— mt. 

KC 1 1 ©#y- K£, h^v^^Nl l®h*l/>f>i:, h^y^* 
#N12, N 1 4 ©M^f- IC-^tl^tl^M^tlTVN^,, h5>^*Pl 
2©'Kl/>f h7>^^Pl i ©y- h^, y y#z% L 1 2©— sea, 
^mmMfrj*- KC i 2©#y- Kh, h^y*?x#N i 2©Ku>f>i:, h 

5>S?^*N11, N13©M^-h^> tC^tl^tlgl&StlTV^. y>**? 

mi, l i 2<Dmt%iz£.^izmmznT^z> a nras^*^*- kc i i, 

C 1 2(57;- KttS^fctgittStlTEy, -€■©!&& 7- Ktt$9fflf«JE9>f >JC 
&^2*iT^£ 0 h7>i?X3!Nl 1 ~N 1 4 ©y-^l±SVN{C^M$tlTfeU 

-e©^y - KtegMfistiTv^s. 

[0 0 2 6] 

h7>^^P21, p 2 2©y-^«sv%ic^$nTfe»;, -e©^7- 

KJ±a*iia»s LT<Dm&jj%&-izmmz*iT^2> 0 h^yy**p 2 1 © ku 
-fy«, i>7>^*P22©y-ha, y y#?# l 2 1 ©— ag£, nrasgs* 
df>ft-KC2io*v-Kt, b^yy'x^N 2 1 © Ki^y y h^y^x 
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2©Fu-^>tt h7>^^ P2 loy-ht, # L 2 2 CD — SBfc, 

BT^i^-r^-- KC 2 2<Z>^7 V- Fil, t> 9 > # N 2 2 © K U4 1/ h 

*L2 1, L 2 2©ff&)®tt5VNlC^S4xTVNS 0 hTSJM*^ tf- KC 2 1 , 
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h5>i/^^N13, N 2 3 CD FU^>teav%{C^M£*iT;J3»K ^©^7 

- F«»ffi^m«R i n i zfrhxmm^jyizwmztiT^^o h5 
>^x^nu, n 2 4 co k i^^f >tisv^(cgc^$tiT^ IK * (DOM S - F \t 

IffiliilR i n 2 >JC^$!£*ITVn£ 0 
[0 0 2 8] 

ttEE£8t£«tR i n 1, R i n 2 CD -3$ (^A, B) te, *tl?tlV $ v $ 
Efg& LMT <bmMX± ffi^izm^-t £ h7>^ifN31, N 3 2 (0>7*- MCg^ 

1, N3 2 CO Kl/>f ftlftlMi^Ro u t 1, Rout2 &/rlTl 

x^N3i, n 3 2©v-;*a::£^K&i&3*iTa3»K -ecog^y - Ktt 

S?^*N 3 4 CO KU>T> ICSittStl'rv^S,, h7>^X^N33, N340^- 

MiSv^c&gfcSifiTfclK ^co^iiy - Fi£h^>^x#N 3 3 co Ki/^fxc 
JfettStlT^*. h7>^^N3 3C0 K U>f >tt3t*S85» I 1 I:^l/T*l7 
-f >{C^M£*lTV^ 0 h7>^X^N3 3, N 3 4 CD V - * &SV^Cg^3 *l 

#N33, N 3 4 tHo&Zij \yy h ^ ^-EIS&CD^ ^-jfcfc 1 : l£l/T^5. 

* l/> h^-E8&CD^-Jfc&, 1 : 1 T?fc«igPSIttJ&<, 1 : 
a (amEcOgjgOT'fc&^o 
[0 0 2 9] 
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VC02©^, SBftEN&S 'LTJCioTSi^Stlfe^KIttmwmffi^il&tl 

^ti-rn^© (i) ^ic^-r^jRMiftRf i, f fcas, (i) 

4»®3BRL 1 fct>f L 1 1, L 1 2(Z)-f >^#:/*£*tU f|;L2{j: 

^t^t-Kci i, ci2o^i^t, lie 2 ttBrgEgss^y*-- k 

C2 1, C2 2»§I5:^bt^§ 0 

fl = p , f2 = (1) 

2WL1C1 2WL2C2 

[0 0 3 0] 

SE3RC1, C2ti«!f»«JEiCiSCT3E^ , rs©Tf, 3 
■tirS ^ i: Jc<fc y #§^Mi&tJC f l , f 2 & nrSSfRWrs r i:^nrigT*fe<5„ 

«©M*<6*£EflW»»iSia»VCO 1, VCO 2 &#53t^T'i5 0 
[0 0 3 1 ] 

«ffi«#P»SIEI»VCO 1, VCO 2©i&li*lt ^MCfOTIiR 
inl, R i n 2-CSffilcSE#l3*l<5. «EEMfflf»iSia»V C O 1 , VC 

O2(0«mffl:*J#/J>Sttfttf> SEWfiiRinK Rin2«ffl$:^t 

[0 0 3 2] 
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Kit. h7>^*N3 1^t>tli:* , J, h7>^^N3 2^7tli: 

N 3 1 tf*yWniZt£<>), h5>^^N3 2^^->^hJ5i-2)o 
[0 0 3 3] 

Zl ~ T*, tif|±5:VDD, MftMf CsHIi^©AMl5tR o u t 1 , Rout 2 
©ij5iI5:Rout, N5>^*N 3 4 fcSltlSW d&MrJVffiiafift 

& i . f^s*it*iiaMi©iafpi&f^Nffcffi*sg^ouT i, 

OUT2T^?)ft5iEi(t f^VDD^fettVDD- (Rout XI) 
it 2 X R o u t X I £.&&(DXU ^i&ifipgtaS^(Z)A#SmttR o u t £ 
[0 0 3 4] 

Kit « e> o § & fcta-^T? % , m^j i/ © « e> o ^ & m^m z> z t # 
ffitw«r»«ia» i d a, Brrm^m^w^ (@2» ^gnioiA^g 

/&& 0 *ziT% ^msg^i:l«I#0Dgp^{coVATlillI2 ^m-^-^Sr^-rr i: 

[0 0 3 5] 

LMTS:«J5gt§^«fflI 1H PMOSb7>^3fP3.1, P.3 2,S^ 
^^^trtR b i a s fc^bTffc-S. h5>^^P3 1, P3 2©y-^tt 

^*P31, P 3 20>y- MiSWC&iffiStiTJsy, ^OWsiJ - Ktt 
>^^P3 1 © KM >KLjg)KS*lTV^S 0 h7>^X^P3 lOKKVIi 
/W7X«JEE5>f >tC»ttS*l*— mSK^«6trtR bias &^bt^ 
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3*lT^S 0 K5>^*P3 2©KU>f h ^> N 3 3©Kl/>f >IC 

h i; :7-®i&£>^-Jfc& 1 : lilbt^S. 
-Eli&tf)^ 1 : lV»2>&mit%i<* 1 : b (b ttlEflDSSBOTffc&V^ 

[0 0 3 6] 

±fla#«*»e>*-Bje«««i 1 cam y*®j±vb i a s^wm^tit^m^ 
mmmmm^(D^4 )inmmntv b ias/Rbias^y, u ^ ^ #®!& 

LMTCD^S&ffiAfgfitt, 2XRoutXI=2XRoutX (Vbias/R 

bias) i:&3 0 r^j;e)ic> mPtnsEHB©^ i s^tcBje-r 

tMffitR b i a s©H^o&£/£&TJM».3 
RiRout«(«&o^»^ti, f©^i$:imiMRb i a s 

[0 0 3 7] 

#jc msfg^^R bias ^mmr o u 1 1 , Rout2 tmmm<D 
i^tu iMMRouti, r o u t 2 (Dj&mizmn-ttiii. sv^saat 

[0 0 3 8] 

±aB*^^e>^*3tm«fe® i i tcepfln"* s a>t t ^ij±v biasti 

[0 0 3 9] 

#cic m&mmnmm^vco 1, vco2£y * y#tii!&LMT<z>@Bgiy-f 

1, VC02t'J5 V # ® S& L M T (DfflM \s4T?7 S *7F~? ZfU y V m*Z%>Z>* 
[0 0 4 0] 
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ssvcoi, vco 2fr^(Dmm&tfmL<tez> £?izmm-tzt <fcV^ 
#12 (a) x*iz, y ^ v $m&LMTzmmj±mfflmmm®vco 1, vco 2 

less* 5&*BEfflffiri8t6iaK V c 01, v c o 2 © ffiifraSJSSlcHtf^ C & v> 

©t, y ^ y ^mg&LMTti, mjEiw»$8*sisBfrvco 1, vco 235t:£ico^ 

[0 0 4 1 ] 

z<Dmm&-t>m<tez>&5izmm?z>£.&i<\ *m (b) y^y# 

3§MB&VCOi) ©i£^fc@EfiLTv^ 0 £ © <fc e> z: H iz <fc y , 

[0 0 4 2] 

#S#©ia»*j*-e*»K «£E«#ir»«ia»vco4:y ^ y *ibbu,mt/mz>« 
aK^-r >iisvAtc^ii$tiTVNS 0 #0 (b) fcMaEtwiwi&isiai&vco 

v*£. #0 (a) , (b) cp©MRa~Rda, ^tl-f 4xS2S9>f 

[0 0 4 3] 
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£ft< Lfcm&t.'tZZ.tlZJ: y, -^©®8&*^*<Z)iaB&*^J^»S:S^Sr. 
£#ft<ft&. *#»JC»Wr<Bfc, #0 (b) ©*J«T»tt, 
VCOfC (Ra + Rb) X (Ia+Ib) 0>*JE»T#£ B S © lC*f IT, #H 
(a) ©EM&fc/fcT&fltf, «J£I^Ttt (Ra + Rb) Xlat'S*, (Ra + 
Rb) X I b1£»n&mT&&m't&Z t^t5, lot, #*/*£8UB-rs 

riiicj: y, y ^ y #mKLMT<Dttmzft$n&mna&m9itvco<DtiLmn 

W#fif:£Mb & EBg-f * 3 £ tfeftB £ ft * . 

[0 0 4 4] 

r^ic, #«BE«»»Sia»(0»jBMjR3RRrse«»cov>T r EI6£#MUft#e> 

nmmvco i~vco 3 (ommmmm^mi*. tt&mwwtb^^fcftm 

( 1 o w^ffi) t'90~140 [MHz] , 110—160 [MHz], 1 
3 0- 1 8 0 [MHz ] £ft*J, M%l«Jgc<WlClie>OVNfe^ (h i g hftflS) 
T* 110 — 160 [MHz] , 1 3 0— 1 8 0 [MHz] , R.Zf 1 5 0 — 2 0 0 

[mhz] z.(d&o\z, *mmz&2>m&mfflftnmvte, vt&tmv 

< #«J»T»cfeW««ffi1W»»fiia»v c o l -v c o 3 <z>ft£M*ltiR»r£tttf 
■e©igas7?2v^icSas*iTv%sr i:Jciu^.T, «ffilW»3&fi$iaB&vco l-v 

0 — 140 [MHz], 130 — 160 [MHz], fttfl 50 — 180 [MH 
z] ) %^<Z)MST*SVUCfi^2;ftT^£ 0 #3fiWlC&S*ffi«ff«J|8 ' 

"S«7?ti, lowtlC^^n 1 ) #B©«JEEffl»&iBIII»VCOn©± 
SSJ3$£«#, highWC^Sm (=n+l) &g(D'mi±m'MftMm&VC 

0 m©TSM$l![J: »J %iS< ft£ <fc 3 »C*««a«jRBrSE«*«imS*lT V^S. 

[0 0 4 5] 

±mmmfr%f&&m&fflmmm^-v2btiiz. ft^#T-e*, iio~ 

1 8 0 [MHz] ©MM^tSHT'^SsMtra^nr^ffJ^I^^^il^^^^^ & 

iz&m-t 5r£=fo«rtg£ft5. Hot, #mj±ffm#§^mg&vco i-vco 3 
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[® 2 ] *««ic«s«jEEfla»»s*©m i *j6m»s:m'ria»HTf**. 

[04] *JEfflffll$8iSIII»VCO U VCO 2 £ U ^ y #H!S&LMT(Z)BiJ® 

[ia 5 ] ttrnmrasiiaft £ u s ? * ®»^©«as9 -y > w t ? h 
i a ~ i d nmmmzmm 

VCO, VCOl-VCOn «BEfflflP3gJSIIlB& 

LMT u^y^tiaift 

SLT 58ftl9& 

Pll, PI 2 PMOSh7>^^^ 
N11~N14 NMOSb7>i/^^ 

li i, L12 # 

Cll, Cl 2 RT3E«*f >T*- K ' 
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P2 1, P2 2 PMOSh7>^^^ 
N21~N24 NMOSh5>^^ 
L21, L22 <iy$V% 
C2 1, C2 2 << * - K 

N31~N34 NMOSb7>i?X3? 
R i n 1 , R i n 2 
Routl, Rout2 
I 1 

P31, P32 PMOSh7>^^ 
R b i a s 

Ra~Rd mmmtfi 
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mm] *mwiz. mMmmmzmffite<mc-fe<Dmjii>'<;izm&-tzz. 
z. tram temmmwttm& ^tsit&s^ts. 
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